Introduction
In an impact assessment of a new public programme that will affect the supply and demand for a good, monetary figures are fundamental. Figures representing the cost side are generally straightforward to assess. However, public programmes in general, and explicitly in the health sector, often have an impact on non-market goods and services, for which it is typically not possible to derive complementary market good and health good relations. Accordingly, the relationship between people's actual behaviour in a market and the price/qualities of the good in question would not be sufficient for inferring the economic value of the benefits of the non-market goods and policy. One solution to this problem is the application of Stated Preference Methods (SPM), such as the Contingent Valuation Method (CVM) and Choice Experiments (CE). In the application of these methods people are asked to make choices on a well defined hypothetical market for health care targeting the good in question, thus stating their preferences in terms of hypothetical Willingness To Pay (WTP) for the benefits. However, prompting respondents to act on a hypothetical market can be problematic.
SPM are prone to a range of biases, which drive a wedge between the stated behaviour and the real market behaviour. It is often observed in SPM studies that a relatively large proportion of the sample state a zero demand for the good in question even though their genuine demand is positive, also known as protest zero 1 (PZ) bidders. Potentially, this is a large problem in health economic SPM surveys. Many developed countries have a collectively funded health care system, which supplies health services at zero or relatively low costs. Accordingly the inclusion of an individual payment via the costs attribute of the health related good could result in respondents considering some scenarios to be unrealistic and immoral, resulting in a high number of PZ bids. This is observed in Bryan et al. (1998) , where it was found that the inclusion of a cost attribute was met with resistance.
In the literature, PZ bids have been dealt with using ex-post approaches, such as excluding the respondents from the analysis or treating the stated zero bids as genuine. These are far from being unproblematic approaches. "Trimming" the sample by excluding PZ bidders could bias the estimates of demand, if the removed PZ bidders have significantly different preferences compared to the respondents in the effective sample. Results may also be biased if PZ bidders, who may hold non-zero preferences, are included and treated as genuine zero bids. However, based on the experience of using different types of ex-ante script and entreaties to reduce hypothetical biases (Cummings and Taylor 1999 and Aadland and Caplan 2003) , the present paper applies a novel approach to reduce the level of PZ bidding. More specifically we test a short entreaty called a Protest Reduction Entreaty (PRE). To the authors' knowledge, such an entreaty has previously been tested only by Morse-Jones et al. (2007) and Mourato et al. (2008) in two different contexts. The former studies the preferences for tropical biodiversity protection among people living in London with a CVM study. Their entreaty focused on the potential disbelief in the validity of the scenario and was found to effectively reduce PZ bids. In the latter study a positive effect of an entreaty is found in the policy context of future reductions in the risks of water use restrictions.
The present paper extends the work in several dimensions. First of all, to keep the scenario description as short as possible and minimise cognitive burden, we apply and test a shorter entreaty compared to the entreaties applied in Morse-Jones et al. (2007) and Mourato et al. (2008) 2 . Secondly we test the entreaty in a different setting, using a private health good (improvements of ostomy pouches) as opposed to the purely public good (existence value associated with tropical biodiversity) in Morse-Jones et al. (2007) and the private environmental goods (scarcity of water) in Mourato et al. (2008) . Thirdly, we use CE rather than CVM to elicit the preferences for improvements of the ostomy pouch attributes. Additionally we apply a purely ex-ante approach by presenting all respondents to the PRE via the scenario description and not only to the respondents who initially state a zero WTP, as in Mourato et al. (2008) 3 . Finally, we focus the entreaty on the potential conflict relating to the present payment vehicle (complete or partial reimbursement) and the scenario payment vehicle (personal payment). With this specific setup, we find that the PRE effectively reduces the number of PZ bids in the survey. Furthermore, the results indicate that the entreaty has not influenced general preferences.
The paper is structured as follows: The next section presents the study design, which is followed by the procedure and hypothesis, results, discussion and a conclusion giving a summary of the main findings.
Study Design
The overall frame of the present study was the elicitation of ostomates' preferences for improvements in ostomy pouches. In ostomy surgery a part of the intestine is brought through the abdominal wall creating an opening where stool is then passed. An ostomy surgery is life saving and the modern stoma management appliances give ostomates the possibility to live close to full lives (Cataldo 1999) . One such appliance is an ostomy pouch. Pouches are made of soft plastic, clear or skin-coloured, and they lie flat against the skin. Pouches vary according to a number of attributes, the most important of which relate to the adhesive, filter and flexibility of the system.
Collection of data was carried out through a mailed survey consisting of 1,200 questionnaires. Respondents were sampled from a nationwide group of Swedish ostomates consisting of approximately 20,000 people. In the questionnaire, respondents were presented with a scenario description which described different types of improvements to an ostomy pouch. In accordance with Lancaster's attribute theory of value (Lancaster 1998) , the scenario introduced improvements to the current ostomy pouch with regard to three different attributes of the ostomy pouch: The flexibility of the system as a whole, the number of small starting leakages under the base plate per month and the filter lifetime (Bonnichsen 2009 ). An additional monthly expense was used as the payment vehicle 4 . The attributes were presented to the respondents with the descriptions shown in Table 1 . A zero-priced status quo alternative was used as a benchmark. Following Banzhaf et al. (2001) , the status quo alternative was defined by the current system of the individual 5 . This information was then used to define the status quo in estimation. As a full factorial design comprised 162 alternatives, a D-optimal fractional factorial design consisting of 18 alternatives was identified (Louviere et al. 2000) 6 . These alternatives were then arranged into nine choice sets and assigned into two blocks 7 , with the respondents evaluating five and four choice sets per block. Each treatment group had identical blocking structures so that the same choice sets appeared in both treatments. As such, a choice set consisted of three alternatives: The zeropriced status quo alternative and two policy generated improvement alternatives with an associated additional monthly expense. Figure 1 shows an example of a choice set used in the questionnaire.
The questionnaire used in the survey underwent numerous revisions following on from focus groups and a pilot study. Reminders and possible replacement questionnaires were mailed to respondents approximately ten days after the initial send out. 5 In order to find the respondents' own status quo values, the questionnaire included a question asking the respondents to state the attribute levels of their current system with regard to flexibility, number of small leakages and filter lifetime. 6 To minimise the number of dominating and non causal alternatives, the initially identified efficient design was subjected to the manual swapping procedure suggested by Huber and Zwerina (1996). 7 In SAS, the %mktblock macro was used to assign the choice sets into blocks (Kuhfeld 2005 
Identifying Protest Zero Bidders
There exists no well established or generally agreed upon method for identifying protest bidders and it is typically done using an ad-hoc approach (Jorgensen et al. 1999; Boyle and Bergstrom 1999) . In our survey, the PZ bidders were identified using a number of debriefing questions presented to the respondents, who in the choice sets always chose their status quo and thereby expressed a zero WTP for improved ostomy pouches. The debriefing questions are presented in Table 2 .
Table 2 Definition of Protest and Genuine Zero Bids
Stated reason for choosing the status quo alternative in all choice questions Protest/ Genuine "I cannot afford to pay the extra expense" G "The changes were too small to be of importance" G "None of the alternatives were better than my current system" G "I am happy with no change" G "I am not interested in this matter" P "I object to paying for ostomy pouches" P "Coloplast should pay for this change" P "The government should pay for this change" P "I need more information/time to answer the question" P The type of response to the debriefing questions is categorised as being either a genuine zero WTP (G) or a PZ WTP (P) 8 . This is the typical method used to identify PZ bidders (Meyerhoff and Liebe 2006) .
Procedure
In order to test for the effect of the PRE, a two-split sample design was utilised. In both treatments respondents were introduced to a hypothetical market entailing choices between alternative ostomy pouches. Included in this section was a description of the attributes, reasons for the variations in the attribute levels, "cheap talk" focusing on the issue of hypothetical bias and budget reminders prior to the choice session. The questionnaires for both treatments were kept identical with the exception that respondents in treatment B were given a PRE, while respondents in treatment A were not. The PRE is presented below. "The hypothetical expense presented to you in the next questions is not an expense that you yourself will be responsible for paying, but it has been included merely to increase the realism of your choices and for you to convey how much you believe an improvement is worth. While this hypothetical expense will have no effect on the reimbursements received in Sweden and will not result in any extra cost for ostomates, we kindly ask you to carefully consider the hypothetical expense, as if you were to pay it when making your choices."
In the literature, the behaviour of PZ bidders appears to be triggered by different protest elements, such as dissension over the use of specific payment vehicles, the policy context, ethical objections, misunderstandings or lack of information, the institutional setting of the survey and the type of good (Boyle 2003; Strazzera et al. 2003; Jorgensen et al. 1999; Meyerhoff and Liebe 2006) . Accordingly, there seems to be a link between the propensity to state a PZ demand and the protest elements. The PZ behaviour thereby becomes an increasing function of the protest elements in the survey, i.e. the more elements that can trigger a protest response, the higher the propensity to protest 9 .
Many of the above mentioned protest elements can be accredited the formulation and the setup of the survey. We therefore argue that the PRE can redirect the attention of the respondents from potential "triggering" formulations in the scenario description, to the individual assessment of the actual values that the respondents associate with the hypothetical changes in the attributes of the presented ostomy pouches. As an intended consequence, PZ behaviour should be reduced by using the PRE.
Based on these arguments the following hypotheses are put forward.
H1: Propensity to state a PZ preference is independent of the treatment (PRE) and thus identical in treatment A and B.
If the hypothesis is rejected, an effect of the PRE is established. This makes two further hypotheses worth exploring. The next hypothesis relates to the direction of the propensity to state a PZ preference.
H2: The PRE reduces the propensity to state a PZ preference.
The acceptance of H2 would establish the intended effect of the PRE, i.e. that PRE reduces the number of PZ bids in the survey.
In contrast to the previously applied entreaties focusing on reducing WTP and thereby hypothetical bias (Carlsson et al. 2005; Cummings and Taylor 1999; List 2001) , the PRE is not intended to influence preferences as such, but merely the propensity to exhibit PZ behaviour. We therefore present the final hypothesis.
H3: The PRE does not influence preferences, i.e. Preferences A = Preferences B .
Results
Of the 1,200 questionnaires mailed to the respondents, an initial sample (including PZ bids) of 465 responses was obtained 10 . This was subsequently trimmed to an effective sample (excluding PZ bids) of 254 usable responses. The distribution of effective responses between the two treatments was found to be similar with treatment A containing 116 responses and treatment B containing 138 responses, while the distribution of responses across blocks was also found to be even. An analysis of a range of demographic background characteristics of the initial and the effective samples (Table 3) shows that the two treatments only differ significantly with respect to gender in both the initial and the effective samples 11 . In the effective sample, women account for 40 percent of the total in treatment A whereas this share is 51 percent in treatment B. 10 Before the initial sample of 465 was established, 145 responses were removed as they stated that they use pouches without a filter. These respondents were removed as they would not be able to relate to all of the attributes presented to them in the choice sets and would therefore not be able to make the required trade-offs. With the removal of these particular respondents, the mail out sample of 1,200 is actually equivalent to approximately 900, thereby resulting in a higher response rate. 11 To test if the PRE has an effect on the distributions of the various demographic background characteristics of the initial and effective samples (i.e. sampling bias), an analysis of whether the characteristics differ significantly between the initial and effective samples was carried out. The χ 2 -tests reveal that there was no significant difference between the characteristics of the initial and effective samples in both treatments. Results are available from the authors upon request. Due to the different distributions of gender in the two treatments, analyses were carried out on an overall level as well as on a gender specific level. This approach was taken in order to ascertain whether potential differences with regard to both the number of PZ bidders and the preferences of the respondents in the two treatments are caused merely by an overall impact of the PRE or if there is a gender specific effect.
Number of Protest Zero Bids
The aim of the PRE was to reduce the number of PZ bids. Table 4 compares the number of PZ bids in the two treatments. The above analysis shows that, while there are still a high number of PZ bids in both treatments, there is a significant difference between the two treatments. Treatment B seems to have a considerably smaller number of PZ bids when compared to treatment A. More specifically, the PRE seems to have reduced the number of respondents stating PZ behaviour by almost 40 percent. Chi-tests indicate that the differences observed are significant, indicating that H1 is rejected and H2 is not rejected, thereby suggesting that the PRE has had the desired effect. When looking at the number of PZ bids on a gender specific level, the PZ numbers could suggest that female respondents are more prone to state a PZ preference compared to males. However, taking into account the differences in the distribution of males and females in treatment A, Pearson Chi-tests cannot reject the hypothesis of an equal distribution of PZ bidders between male and female respondents, in either of the two treatments 12 . This suggests that male and female respondents are equally sensitive to the PRE applied.
The Parametric Analysis
Moving on to the parametric analysis and the test of H3, we apply a Mixed Logit model. The model does not exhibit the restrictive Independence of Irrelevant Alternatives (IIA) property 13 , it allows for random taste variation and for correlation in unobserved utility over alternatives and time (Train 2003) . The model is specified with the price coefficient being fixed and all other coefficients being randomly normally distributed 14 . The model describing the elicited preferences for treatments A and B is presented in Table 5 . 12 Test values are available from the authors upon request. 13 IIA was found to be violated in early stages of analysis. To test for possible violations of IIA, the test developed by Hausman and McFadden (1984) was used. 14 It could be argued that a normal distribution might not be entirely appropriate as it allows for negative and positive values in the sample. However, several of the respondents have expressed that they presently have a well functioning ostomy pouch in the sense that they have very few leakages and a filter lifetime of more than 12 hours. Consequently, some part of the respondents might associate the attribute levels with negative utility. Greene (2003) and Hanemann and Kanninen (1999) . b An asymptotic t-test of the significance of the differences in WTP. (-) indicates no significant difference in WTP. (+) indicates a significant difference at the 95% level.
Parameter estimates denote the sample marginal utility associated with a change from the average sample status quo. Looking at the model based on the full dataset (both genders), Table 5 shows that the parameter estimates follow expectations of quality improvements positively contributing to marginal utility. The parameter estimates for filter lifetime of 12 hours in both treatments, filter lifetime of 24 hours in treatment A and the variables representing increased flexibility of the system in treatment B have the expected sign, but they are found to be insignificant. In addition, it would appear that the parameter estimates from treatment B have higher internal validity than those from treatment A, in the sense that better attribute levels are always numerically associated with higher utility compared to worse attributes. In other words treatment B has a preferable preference structure.
The parameter estimates of the means indicate that respondents derive the highest marginal utility from the leakages attribute followed by flexibility and finally by filter lifetime. The coefficient for the alternative specific constant (ASC) represents the marginal utility associated with either one of the two hypothetical alternatives opposed to the status quo alternative 15 . The significance of the ASC indicates that respondents are not indifferent between staying with their current system and changing to one of the two hypothetical alternatives. The coefficient has a negative sign, which indicates that respondents have a preference for staying with their current system (i.e. disutility of change), which suggests that either the respondents have strong confidence and feel secure with their current system or that a status quo effect might be evident (Meyerhoff and Liebe 2009) . Interestingly, there does not seem to be much systematic variance around the means in either of the two treatments except for Leaks_0 (treatment B only), Flex_large and the ASC.
Dividing parameter estimates by the negative price parameter results in estimates of WTP to secure the level specified improvement in the ostomy pouch attributes. Given potentially different scale parameters in the two models, the parameter estimates cannot be directly compared across models (Louviere et al. 2000; Swait and Louviere 1993) . However, a direct comparison can be made with regard to the WTP estimates, as the scale parameter cancels out in this calculation (Train 2003 ).
Differences in WTP
The numerical differences in WTP estimates are reported in the far right column of Table 5 . WTP estimates in treatment B are generally lower than in treatment A. These numerical differences could indicate that the PRE causes some respondents to express lower WTP and thus might have caused respondents in treatment B to be less prone to hypothetical biasness. To ascertain whether the differences are significant, a t-test is carried out for each of the WTP differences, testing the null of equal WTP in the two treatments.
The results of the tests for identical WTP between the two treatments show that only the t-tests for Flex_small and the ASC reject the null. This indicates that the PRE has not resulted in overall significant differences in preferences between the two treatments. The WTP for Flex_small is shown to be significantly lower for treatment B with a stated WTP of 85 SEK compared to 282 SEK for treatment A. However, accounting for the fact that there are more respondents in employment in treatment A compared to treatment B, we find that when running the models again there are no significant differences in preferences when respondents who are not in employment are excluded from the analysis. This suggests that the significance of this difference is due to a difference in respondents and not a difference in preferences. The significant WTP difference between treatments for the ASC indicates that respondents in treatment B are more willing to choose one of the two policy-generated alternatives (less disutility of change). This could also be an indication of individuals 15 Care should be taken with this interpretation of the ASC as it only holds under the assumption that the respondent has made the required trade-offs when making their choice between the status quo and the two hypothetical alternatives. That is to say that the respondent has to have considered all of the attributes and attribute levels of the two hypothetical alternatives before deciding to choose the status quo and not some rule of thumb, such as lexicographical preferences (Rekola 2003). in treatment B being more accurate in their responses or merely more willing to participate in the survey. We will return to this in the discussion.
Differences in Preferences
An alternative way to examine the effects of the PRE is to consider effects on overall preferences. To formally test the hypothesis of identical preferences in the two treatments, a likelihood ratio (LR) test for nested models is conducted. The test statistic LR = -2(LL Pooled model -(LL Treatment A + LL Treatment B )) is asymptotically χ 2distributed with (K+1) degrees of freedom, where K is the number of variables in the models (Swait and Louviere 1993) . Table 6 shows the LR tests for identical preferences, where µ is the estimated relative scale parameter between treatment A (normalised to 1) and treatment B. The results show that on the full sample level H3 cannot be rejected on conventional levels of significance, i.e. the respondents in the two treatments have stated identical preferences. In other words, we cannot reject that the presence of the PRE has not significantly affected overall preferences. However, on the gender specific level it would appear that males have significantly different preferences. We will return to this in the discussion.
Discussion

Non-heterogeneous Effects of the Entreaty
Recently a number of stated preference studies have focused on potential heterogeneous biases across respondents. More specifically, the susceptibility of biased behaviour appears to vary systematically with the characteristics of the respondents (Aprahamian et al. 2007; Flachaire and Hollard 2007) . In this line Ladenburg and Olsen (2008a; 2008b) find and argue that male and female respondents might differ in susceptibility to biases and differ in how they respond to attempts to reduce the bias. Ladenburg and Olsen (2008b) thus present several studies supporting their hypothesis 16 . However, it cannot be rejected that the PRE has an equal effect on male and female respondents in the present study. Referring to Meyers-Levy and Maheswaran (1991) and Meyers-Levy and Sternthal (1991) , our results suggest that the male and female respondents have found the information in the PRE equally motivating and have processed the PRE similarly. In this light, these results are validating for the use of the PRE to reduce PZ bids in CE studies. However, as indicated by both the gender specific differences in WTP and LRtest for equality of model parameters shown in Tables 5 and 6, there is a significant gender specific difference in preferences between treatments. More specifically, WTP of female respondents in treatment B have significantly weaker preferences for a small change in the flexibility of the system compared to the female respondents in treatment A. As such, the observed difference in WTP in the full sample model seems to be mainly due to differences in WTP between the female respondents in the two treatments. Similarly, the estimated full sample mean difference in preferences for the status quo alternative appears to be mainly due to differences between male respondents in the two treatments. The observations are supported by the LR-test, in which overall preferences of male respondents are significantly different on a 95 percent confidence level.
Length of the Entreaty
The aim of the present paper is to test a relatively short PRE, when compared to Mores-Jones et al. (2007) and Mourato et al. (2008) . As mentioned, the motivation for this is to minimise the cognitive burden of the respondents and to keep the length of the scenario description at a minimum. Using entreaties of 192 and 271 words respectively, both Morse-Jones et al. (2007) and Mourato et al. (2008) find a significant effect of their entreaties and are able to reduce the number of PZ bids with 30-40 percent. As presented, we apply a script of 93 words and the results suggest that even this short entreaty is equally effective in reducing the number of PZ bids. More specifically, the PRE has reduced the number of PZ bids with 38.6 percent. Accordingly, in the light of the increasing demands for setting up the hypothetical market in stated preference surveys, and the fact that the length of the hypothetical market description is not an unlimited resource, our results are promising in the sense that a relatively short entreaty can be used to setup a more efficient hypothetical market.
Reducing Status Quo Effects
The aim of the present paper is to test an entreaty to reduce PZ behaviour in a CE application of a stated preference survey. However, as indicated by the change in the preferences for the status quo alternative, the entreaty also seems to have reduced status quo effects. Though this is not an issue that will be discussed in detail, these results are noteworthy, as they validate the use of a PRE in stated preference surveys. In this line, the apparent reduction of status quo effects have been achieved without inducing the respondents to increase the demand for the hypothetical good and thereby creating hypothetical biases. More specifically, even though the preferences for the status quo are significantly reduced, the marginal preferences for the attributes have not become stronger. On the contrary, the marginal demand for the attributes appears to have been reduced.
Conclusion
We find that our short and simple PRE presented to respondents prior to the actual choice sets has effectively reduced the number of PZ bids by almost 40 percent. The respondents' marginal demand for improvements of the individual attributes, as well as general preferences, do not seem to have been significantly influenced by the PRE. This implies that the ex-ante reduction in PZ bids conducted here is an easy-toimplement and effective method to reduce this type of bias. Furthermore, as an additional effect of the PRE, the entreaty seems to have had an influence on the level of status quo bias, especially for male respondents, suggesting a gender specific bias mechanism at work.
